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1 Recommendations/Risk Benefit Assessment 

1.1 Recommendation on Regulatory Action 

The recommendation is to approve rifapentine, given weekly in combination with isoniazid by 
directly observed therapy for 12 weeks, in the treatment of latent tuberculosis infection in adults 
and children >2 years of age who are at high risk for tuberculosis disease, including HIV infected 
patients. 

In Study TBTC 26, the pivotal study to support this application, rifapentine plus isoniazid given 
weekly for 12 weeks (3RPT/INH) was non-inferior to isoniazid given daily for 9 months (9INH) 
in the prevention of active TB, with a non-inferiority margin 0.09%. The study primary endpoint 
was development of culture-confirmed TB in adults and culture-confirmed or clinical TB in 
children at 33 months post enrollment. 

Similar effectiveness results were obtained in TBTC Study 26 pediatric extension study that 
enrolled subjects 2-17 years of age, and in TBTC Study 26 HIV extension study that enrolled 
HIV-infected subjects. 

1.2 Risk Benefit Assessment 

The benefits of rifapentine in combination with isoniazid outweigh the risks in non-pregnant 
individuals. In addition, the shortened duration of therapy of LTBI allows for directly observed 
therapy (DOT) and improved treatment compliance. 

Treatment adherence and completion of the prescribed regimen were statistically significantly 
higher in patients receiving 3RPT/INH regimen than in patients receiving the 9INH regimen. 

The frequency of hepatotoxicity was lower in the 3RPT/INH arm compared to the 9INH arm. 
The main adverse reaction associated with 3RPT/INH administration was hypersensitivity 
reaction, manifesting mainly as flu-like illness, and occasionally as hypotension, bronchospasm, 
neutropenia, thrombocytopenia, urticaria and angioedema. The main reason to discontinue 
therapy in the 3RPT/INH arm was hypersensitivity reaction, while the main reason to 
discontinue therapy in the 9INH arm was hepatotoxicity. There were no cases of liver failure in 
either treatment arm. None of the deaths was drug related. 

The frequency of hepatotoxicity was higher in both treatment arms in patients with HIV, HCV or 
HBV infection and in patients with history of alcohol use. There were no cases of hepatotoxicity 
in either treatment arm in children <18 years of age. The frequency of hypersensitivity reaction 
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including interaction with hormonal contraception. Other safety issues in the product labeling 
include , body fluid discoloration, exacerbation of porphyria, and Clostridium 
difficile infection. These safety issues are adequately addressed in the product labeling and can 

(b) (6)

was considerably lower among HIV infected patients compared to the overall population 
enrolled; only one case occurred in an HIV infected adult.  

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies 

None; Implementation of REMS elements other than labeling and Medication Guide is not 
necessary. 

Priftin was FDA approved for the treatment of tuberculosis in 1998. Warnings in the product 
labeling mainly pertain to hepatotoxicity, hypersensitivity reactions and drug-drug interactions, 

continue to be adequately addressed by product labeling and Medication Guide. In addition, 
because the recommendation is for administration by DOT for the treatment of TB or the 
treatment of LTBI, Priftin distribution will be essentially controlled, mainly by state TB control 
centers which are under the management of the state departments of health. 

1.4 Recommendations for Postmarket Requirements and Commitments 

None; no new adverse events were noted that were not already included in the approved Priftin 
labeling. 

2 Introduction and Regulatory Background 
Latent TB infection (LTBI) is infection with Mycobacterium tuberculosis manifested by a 
positive TB skin test or interferon gamma release assay, but without symptomatic, radiologic or 
microbiologic evidence of replicating organisms indicative of active tuberculosis. 

The CDC estimates the prevalence of LTBI in the US to be 11.2 million people. Without 
treatment, TB disease is expected to develop in 5-10% of these individuals, with the greatest risk 
occurring during the 6-18 months after skin test conversion and during periods of 
immunocompromise, in young children, HIV-infected individuals, injection drug users, patients 
with radiologic findings consistent with prior TB, patients who are > 10% underweight, patients 
with certain underlying diseases such as silicosis, diabetes, chronic renal failure, jejunoileal 
bypass, and patients with cancer of the head or neck1 . 

1 CDC. Targeted Tuberculin Testing and Treatment of Latent Tuberculosis infection. Mortality and Morbidity 
Weekly Report June 9, 2000, Vol.49/No.RR-6 
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The World Health Organization (WHO) estimates that globally 8.6 million people developed 
active TB and 1.3 million people died from TB in 20122. Treatment of LTBI is a key component 
of TB control programs in the US and globally. The standard regimen for the treatment of LTBI 
is 300 mg daily isoniazid (INH) monotherapy for 9 months (270 doses), with an effectiveness in 
preventing TB disease within 2 years of treatment completion of approximately 65% (42-69%)3 . 
INH therapy is limited by poor adherence and hepatotoxicity. Rifampin 600 mg daily for 4 
months may be used, but although of shorter duration, is also limited by poor adherence and 
hepatotoxicity4. In addition, rifampin has many drug-drug interactions. A 2 months regimen of 
rifampin plus pyrazinamide is no longer recommended due to unacceptable rates of severe 
hepatotoxicity leading to hospitalization and death. 

The sponsor is seeking approval of Priftin™, given weekly in combination with INH for 12 
weeks, in the treatment of LTBI in adults and children ≥2 years of age who are at high risk of 
progression to TB (including close contacts of a patient with active TB, recent conversion to a 
positive tuberculin skin test, HIV-infected patients, or those with pulmonary fibrosis on chest 
radiograph). This dosing regimen allows for directly observed therapy (DOT). 

2.1 Product Information 

Priftin™ (rifapentine) is a rifamycin that was initially FDA approved in June 1998 for the 
treatment of pulmonary tuberculosis caused by susceptible isolates of M. tuberculosis, in 
combination with one or more antituberculosis drugs in adults. The approved dose is 600 mg 
twice weekly for the initial two months given by DOT with an interval no less than 3 consecutive 
days between doses, followed by 600 mg once weekly by DOT for the 4 months continuation 
phase. The product labeling states that Priftin has not been studied as part of the initial phase 
treatment in HIV positive patients with pulmonary tuberculosis, and also should not be used as 

 The product labeling cautions regarding use 
in patients with cavitary disease due to higher incidence of failure or relapse. 

Priftin™ labeling contraindicates the drug in patients with history of hypersensitivity reaction, 
but the signs and symptoms of such a reaction are not described. The main adverse reactions 
included in the Warnings section of labeling include hepatotoxicity, discoloration of body fluids, 
C. difficile associated diarrhea and drug-drug interactions due to CYP450 enzyme induction. 

2 WHO global report 2012 accessed at http://www.who.int/tb/publications/global report/gtbr13 main text.pdf 
3 Smieja M, Marchetti C, Cook D, Smaill FM. Isoniazid for preventing tuberculosis in non-HIV infected persons. 
Cochrane Database of Systematic Reviews Issue 1, 2010 
4 Sharma S, Sharma A, Kadhiravan T, Tharyan P. Rifamycins (rifampin, rifabutin and rifapentine) compared to 
isoniazid for preventing tuberculosis in HIV-negative people at risk of active TB. Cochrane Database of Systematic 
Reviews 2013, Issue 7 

once weekly in the continuation phase of TB treatment in HIV infected individuals due to higher 
relapse rates (b) (4)
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(b) (4)
Other adverse reactions occurring in ≥10% of patients include hyperuricemia, (b) (4)hematuria, 

 proteinuria, lymphopenia, neutropenia, anemia and hypoglycemia. 

For the indication of treatment of LTBI, rifapentine will be administered with isoniazid (INH). 
INH is approved for the treatment of drug-susceptible TB in combination with other 
antituberculosis drugs, and for the prevention of TB in persons with HIV infection, close 
contacts of persons with newly diagnosed TB, recent TB skin test converters and persons with 
certain comorbidities that increase the risk for TB. INH product labeling includes a boxed 
warning regarding the risk of hepatitis. The warning states that severe and fatal hepatitis has been 
associated with INH exposure, and that the risk is age-related: <1/1000 for persons under 20 
years of age, 3/1000 for persons 20-34 years of age, 12/1000 for persons 35-49 years of age, 
23/1000 for persons 50-64 years of age and 8/1000 for persons over 65 years of age. Product 
labeling also contraindicates the drug in patients who develop hypersensitivity reaction, 
including hepatitis or drug fever, chills, and arthritis. A Cochrane Collaborative review reported 
the rate of hepatotoxicity associated with INH to be 0.36% for 6 month regimen and 0.52% for 
12 month regimen3 . 

Isoniazid and rifapentine are both pregnancy category C. Priftin labeling states that the drug is 
(b) (4)embryotoxic in rats at 0.6x the human dose (human dose presumably refers to 

the approved 600 mg twice a week) based on body surface area. Rats given rifapentine during 
organogenesis delivered pups with cleft palate, right aortic arch, increased incidence of delayed 
ossification and increased number of ribs. Pregnant rabbits exposed to 0.3-1.3x the human dose 
(based on BSA) produced pups with major malformations including ovarian agenesis, 
microphthalmia and ossified facial structures. INH labeling states that the drug is embryocidal in 

(b) (4)rats and rabbits, but does not provide exposure data. Labeling of  drug does not include 
recommendations for birth control. 

2.2 Tables of Currently Available Treatments for Proposed Indications 

The standard regimen for the treatment of adults with latent TB is 9 months of 300 mg daily 
isoniazid. Rifampin given daily for 4 months may also be used. A 2-month regimen of daily 
rifampin plus pyrazinamide is no longer recommended due to excessive hepatotoxicity. In 2011, 
the CDC recommended weekly INH plus rifapentine given by DOT for 3 months as an equal 
alternative to 9 months of INH in patients ≥12 years of age 5,6. 

5 http://www.cdc.gov/tb/topic/treatment/ltbi htm 
6 CDC, Recommendations for Use of an Isoniazid-Rifapentine Regimen with Direct Observation to Treat Latent 
Mycobacterium tuberculosis Infection MMWR 2011;60(48);1650-1653 
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manifestation may include thrombocytopenia, (b) (4)  respiratory symptoms and 
shock.  

Rifamycins are CYP3A4 and 2C8/9 inducers and thus may have several drug interactions, 
including several anti-retroviral therapies and hormonal contraception.  

Other safety issues include Clostridium difficile colitis and discoloration of body fluids. 

2.5 Summary of Presubmission Regulatory Activity Related to Submission 

The pivotal study in this submission, TBTC Study 26, was planned and conducted by the TB 
Trial Consortium of the CDC.  

TBTC Study 26 protocol was submitted on March 9, 2001 to IND 46,954 held by the CDC. The 
study was randomized and open-label, designed to evaluate the effectiveness of daily INH 300 
mg for 9 months to weekly INH 900 mg plus rifapentine 900 mg for 3 months in the treatment of 
latent TB infection in high risk individuals. The FDA recommended a blinded, double-dummy 
study that would include the two treatment arms as described plus a third arm treated with INH 
900 mg weekly for three months. The CDC stated that the addition of a 900 mg INH 
monotherapy arm in a double-dummy design as suggested by the FDA would be logistically 
unfeasible because of the difference in dosing and duration of the regimen and would also 
substantially increase the pill burden.   

A protocol amendment was submitted in 2005 regarding further enrollment of children, and a 
statistical analysis plan was submitted in October 2010. The CDC/TBTC and the FDA met on 
May 25, 2011 to discuss the study results.  In that meeting, the TBTC stated that in addition to 
their initial feasibility concerns regarding adding a third treatment arm of INH 900 mg 
administered weekly for three months, they also considered using this short monotherapy weekly 
regimen to be unethical based on the poor effectiveness of 300 mg daily INH for 3 months and 
the short half-life of INH. During the meeting, the CDC indicated that the TBTC Study 26 data 
will be given to Priftin manufacturer, Sanofi, for a regulatory submission to seek the indication 
of treatment of latent TB infection. 

Sanofi submitted a pre-NDA meeting package to IND 45,138 on August 2, 2012. Sanofi 
indicated that they were aware of the discussions between the FDA and the CDC and intended to 
cross reference the CDC’s IND 46,954. Sanofi proposed using TBTC Study 26 as the pivotal 
study and two publications reporting studies conducted in South Africa7 and Brazil 8 as 
supportive evidence. The FDA found the proposal acceptable and recommended that a non­

7 Martinson NA et al. New regimens to prevent tuberculosis in adults with HIV infection. NEJM 2011;365:11-20 
8 Schechter M et al. Weekly rifapentine/isoniazid or daily rifampin/pyrazinamide for latent tuberculosis in 
household contacts. Am J Respir Crit Care Med 2006;173:922-926 
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inferiority margin justification be submitted for review prior to the sNDA submission. The FDA 
also recommended submitting a proposed plan to handle missing data. These were submitted on 
February 22, 2013. 

2.6 Other Relevant Background Information 

License to Cross-Reference CDC Data and Study Report
 
A memo from the CDC was included in this submission giving sanofi-aventis U.S. LLC the
 
license to cross reference IND 46,954 and the Clinical Study Report submitted to that IND on 

August 7, 2012, as well as the license to use all additional data related to TBTC Study 26, 

including but not limited to the study datasets and all the addendums to the TBTC Study 26 CSR,
 
for use in regulatory submissions to the FDA.
 

Pediatric Study Plan
 
There is no pediatric formulation. Priftin is supplied as a 150 mg film-coated tablet. In clinical
 
studies, the tablet was crushed and administered as slurry with a starch based pudding. 


The sponsor contended that the PK and efficacy information submitted in this NDA satisfied 

PREA requirements for children 2-17 years of age. The sponsor requested partial waiver of
 
PREA required studies in children from birth to 2 years of age because the small number of
 
patients with LTBI in this age group and their geographic dispersion in the United States make
 
clinical studies impracticable.
 

There are no epidemiologic data for LTBI cases in children <2 years of age. However, in 2010, 

there were 365 cases of active TB in the US in children <4 years of age. Approximately 35% of
 
pediatric TB cases occur in California and Texas, and the remaining 65% are dispersed
 
throughout the US9 . 


The rate of progression from LTBI to disease is presumed to be 5-10% in adults. Rates of
 
progression are higher in children, estimated at 43% for infants less than 1 year of age, and 24%
 
for children 1-5 years of age10. The number of children < 2 years of age with LTBI is therefore
 
estimated to range from 730-1460. 


9 Epidemiology of Pediatric Tuberculosis in the United States, 1993–2010.Surveillance, Epidemiology, and 
Outbreak. Investigations Branch, Division of Tuberculosis Elimination, Centers for Disease Control and Prevention 
(CDC). 
http://www.cdc.gov/tb/publications/slidesets/pediatrictb/default.htm 

10 Menzies HJ, Winston CA, et al. Epidemiology of Tuberculosis Among US- and Foreign-Born Children and 
Adolescents in the United States, 1994–2007. Am J Public Health. 
2010;100(9):1724–1729 
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The PSP was discussed with the Pediatric Review Committee on September 10, 2014. A waiver 
of pediatric studies was granted in children <2 years of age. PK, tolerability, safety and efficacy 
results from Study 26 pediatric extension study were considered adequate to satisfy PREA 
requirements in older children. 

3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

TBTC protocol and amendments, and the informed consent document were submitted to and 
approved by the CDC Institutional Review Board and by each site’s local Independent Ethics 
Committee/IRB prior to study initiation. 

All adult subjects provided informed consent and received a copy of the signed consent form. 
Guidelines established by the Office of Human Research Protection were followed for vulnerable 
patients, such as children < 18 years of age and persons who do not read English. Assent from 
children < 18 years of age and permission from one of their parents or legal guardians were 
obtained in accordance with CFR part 46.405. A copy of the informed consent document was 
provided in the submission. 

An independent Data Safety Monitoring Board (DSMB) composed of TB experts external to 
CDC (the study sponsor) or Sanofi (the sNDA applicant) reviewed the safety data on an ongoing 
basis. An independent external Clinical Events Committee consisting of three TB experts 
reviewed all suspected or confirmed TB cases. Members were blinded to the assigned treatment.  

All clinical work conducted under this protocol was subject to the FDA’s IND regulations for 
GCP, the regulations of Canada’s Therapeutic Products Directorate, and other foreign regulatory 
authorities. Each clinical investigator agreed to the inspection of study-related records at any 

(b) (4)time by government regulatory agencies and by  the study sponsor’s Contract 
Research Organization (CRO). Monitoring of investigative sites was conducted according to a 
detailed monitoring plan. The frequency of the interim visits varied based on the number of 
patients enrolled. Initially, all sites were inspected every 6 months with the exception of Site 
20/North Texas, which had a visit every 3 to 4 months. During the last 2 years of the study, some 
sites had one visit a year, based on either low enrollment or their prior documented high 
performance and the fact that over 30% of charts had already been monitored as per the site 
monitoring plan. 

Pharmacy audits were conducted once a year at all sites over the course of the study. 
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3.2 Compliance with Good Clinical Practices 

The study reports included a statement that the studies were conducted in compliance with Good 
Clinical Practice guidelines, and where applicable, local country regulations relevant to the use 
of new therapeutic agents in the country/countries of conduct, including the archiving of 
essential documents. 

All clinical study protocols and amendments were approved by Institutional Board Review 
committees. 

3.3 Financial Disclosures 

TBTC study 26 that supports this sNDA was planned, sponsored and conducted by the CDC. 
The study was not initially intended to be a registrational study and was not planned with the 
expectation that it would be used to support seeking a new indication or a change in Priftin 
labeling. 

The CDC granted Sanofi the right to TBTC Study 26 data and Clinical Study Report to use in 
support of this regulatory submission. At the request of Sanofi, the CDC solicited financial 
disclosure forms from the study investigators and sub-investigators after the study was 
concluded. Only 105 forms out of 600 individuals named on the FDA 1572 form (approximately 
18%) were returned. None of the returned forms reported financial interests. The CDC did not 
release the available financial disclosure forms to Sanofi at the advice of legal counsel, but the 
CDC indicated that it will release the forms directly to the FDA if requested. This submission 
includes a letter from the CDC attesting to the above, and stating that Sanofi’s role in Study 26 
was limited to providing rifapentine for the trial free of charge. 

Sanofi informed the FDA during the pre-NDA meeting that financial disclosure forms will not be 
submitted. The submission includes an attestation from Sanofi that they were not involved in the 
planning or conduct of TBTC Study 26, that they are unaware of any particular financial 
arrangements between the CDC and TBTC Study 26 investigators, and that the investigators 
were not compensated by Sanofi for any activities related to the conduct of Study 26. 

Reviewer’s Comments 
The study was conducted by the TBTC of the CDC, a federal agency with no financial interests in 
the study outcome. The CDC attested that the applicant was not involved in the design or 
conduct of the study and was not involved in the original data analysis. 

The applicant has adequately disclosed financial arrangement with the CDC and the study 
investigators and has satisfactorily demonstrated due diligence in tracking financial disclosure 
forms. 
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The financial disclosure template is appended to this review (Section 9.3). 

4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines 

4.1 Chemistry Manufacturing and Controls 

No new CMC information was submitted in support of this efficacy supplement. Priftin was 
provided by Sanofi to the CDC after a cooperative research and development agreement. The 
product used in clinical studies was the same formulation as the approved 150 mg tablet, and 
manufactured according to the same specifications and the same manufacturing site as the 
formulation marketed in the United States. 

4.2 Clinical Microbiology 

No new microbiologic data were submitted other than what is already included in Priftin 
labeling. 

4.3 Preclinical Pharmacology/Toxicology 

No new toxicology data were submitted in support of this application other than what is already 
included in Priftin labeling. 

4.4 Clinical Pharmacology 

4.4.1 Mechanism of Action 

Similar to other rifamycins, rifapentine inhibits the beta subunit of bacterial DNA-dependent 
RNA polymerase, sterically blocking the elongating RNA transcript leading to abortive 
transcription. It is bactericidal against susceptible strains of M. tuberculosis. 
Acquired resistance is the result of one of several single step mutations within the rpoB gene that 
encodes the beta subunit of the RNA polymerase. Rifamycin resistance due this gene mutation 
appears at approximately 10-8 . 

4.4.2 Pharmacodynamics 

No pharmacodynamic studies were submitted. 
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4.4.3 Pharmacokinetics 

No new information was submitted regarding the PK profile of Priftin in adults. A 600 mg dose 
results in a peak concentration of 8 to 30ug/mL, occurring 4 to 6 hours after ingestion. 
Administration with food increases bioavailability by approximately 50%. Rifapentine is 97.7% 
protein bound. It is mainly metabolized by CYP3A4, and is also an inducer of CYP3A4. Half-
life is 14 to 18 hours. 

PK study in a subset of children 2-11 years of age who were enrolled in TBTC Study 26 
pediatric substudy and two new drug interaction studies (INT12099 and 12291) were included in 
this submission. 

TBTC Study 26 Pediatric PK substudy 

The pediatric dose used in the main Study was based on an algorithm. A nested PK substudy was 
included in Study 26 to compare RPT exposures in children given the weight-based dosing 
regimen to RPT exposures in adults given the 900 mg dose, and to evaluate the adequacy of RPT 
doses used in children 2-11 years of age. 
80 children and 77 adults were analyzed. The mean RPT mg/kg dose was approximately two fold 
higher in children compared to adults (22.8 vs. 10.7 mg/kg). The geometric mean AUC of 
rifapentine was 31% higher in children compared to adults: 720 (674-769) mcg*h/mL in children 
and 551 (516-588) mcg*h/mL in adults. Exposure was lower in children 2-4 years compared to 
older children and lower in children administered the crushed tablet compared to the whole 
tablet. However, exposure remained higher than the exposure in adults.  

Reviewer’s Comments 
Despite the higher exposure noted in children, the frequency of adverse events was not higher in 
children compared to adults. There were no cases of hepatotoxicity reported in children and a 
lower frequency of hypersensitivity reactions compared to adults (see Safety Evaluation). 

INT12099 

This study was an open-label, randomized, four-period, four-sequence, four-treatment crossover 
PK interaction study of a single dose of 900 mg rifapentine and a single dose of 900 mg isoniazid 
in healthy male and female subjects. The study was conducted between May and June 2011. 

Seventeen (17) subjects were enrolled and 15 completed the study. There was no significant 
interaction under fasted conditions: co-administration of rifapentine and isoniazid did not result 
in change in exposure compared to administration of each drug alone. Under fed conditions, co­
administration of INH and RPT resulted in an increase of rifapentine exposure and a decrease in 
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INH exposure: RPT Cmax increased by approximately 47% and AUC by 51% (with a similar 
increase of 25-DRPT metabolite), INH Cmax and AUC decreased by 46% and 23% respectively. 

INT 12291 

This was an open-label, non-randomized, single sequence, two periods, four-treatment, three 
parallel groups PK study to evaluate the interaction of repeated daily or weekly doses of 
rifapentine on Atripla™ in HIV infected patients. Atripla is a fixed dose combination of 
efavirenz, emtricitabine and tenofovir. 

This study was conducted between December 2012 and June 2013. Subjects were to be enrolled 
in 3 cohorts: 
•	 Cohort 1: Atripla for 15 days followed by Atripla plus 15 mg/kg rifapentine daily for 21 

days 
•	 Cohort 2: Atripla for 15 days followed by Atripla plus 900 mg rifapentine once weekly 

for 3 weeks 
•	 Cohort 3: Atripla for 15 days followed by Atripla plus 10 mg/kg rifapentine BID for 21 

days 

At the time of the study report, Cohort 3 was not started and Cohort 1 was ongoing. Only results 
from Cohort 2 were reported. 

Twelve (12) HIV infected subjects were enrolled. Eleven (11) had been on Atripla for at least 3 
months prior to enrollment and one had been on Atripla for 4 weeks prior to enrollment. Single 
dose rifapentine co-administration did not change the steady state exposure of efavirenz or 
emtricitabine components compared to administration of Atripla alone, but increased tenofovir 
Cmax by 23% without significant change in Cmin or AUC0-24. After the third week of weekly 
rifapentine 900 mg administration, the steady state exposure of efavirenz, emtricitabine and 
tenofovir were comparable to the steady state exposure when Atripla was administered alone. 

5 Sources of Clinical Data 
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Figure 1: Venn Diagram of the Safety Population in TBTC Study 26 and the Pediatric and 
HIV Substudies 

Note: Five children included in the pediatric substudy were HIV-infected at enrollment and were therefore also 
included in the HIV substudy. Of these 5 children, 1 child was enrolled in the TBTC-S26 main study, and the 
remaining 4 children were enrolled during the extended enrollment for the pediatric and HIV substudies. 

5.2 Review Strategy 

5.3 Discussion of Individual Studies/Clinical Trials 

5.3.1 TBTC Study 26 Main Study 

Study Description 
The study was conducted by the Tuberculosis Trial Consortium, Division of Tuberculosis 
Elimination, Centers for Disease Control and Prevention, between June 2001 and November 
2010 at 28 study centers: 23 in the US, 3 in Canada and one each in Spain and Brazil. Findings 
of this study have been published11 . 

The primary objective of the study was to compare the effectiveness of a three-month (12 doses) 
regimen of weekly rifapentine and isoniazid (3RPT/INH) to the effectiveness of a nine-month 
(270 doses) regimen of daily INH (9INH) in preventing TB in high-risk tuberculin skin test 
(TST) reactors. The study was originally designed to demonstrate equivalence of the two 
treatment regimens in preventing TB disease at 33 months after enrollment, where TB disease 
was defined as culture-confirmed TB in adults and culture–confirmed or clinical TB in children 
<18 years of age. The study was later changed to demonstrate non-inferiority of 3RPT/INH to 
9INH at a NI margin of 0.75%. 

11 Sterling TR, Villarino ME, Borisov AS, et al, and the TB Trials Consortium PREVENT TB Study Team. Three 
months of rifapentine and isoniazid for latent tuberculosis infection. N Engl J Med 2011;365(23):2155-66 

23
 

Reference ID: 3648146 



 
  

 
  

   
 
 

 

  
   

 
  

 
   

  
 

  
 

  
 

 
 

  
 

 
 

   
 

     
   

  
   

 
    

 
  

  
 

 
 

  
 

    
 

   
 

Clinical Review 
Hala Shamsuddin MD 
NDA 21-024 S011 
Priftin™ (Rifapentine) 150 mg Tablets 
Treatment of Latent TB Infection (LTBI) 

The secondary objectives were to compare the rates of development of culture-confirmed or 
clinical TB at any age, drug discontinuation due to treatment related adverse reactions, drug 
discontinuation due to any reason, rates of grade 3, 4, or 5 drug related toxicities, treatment 
compliance rates, effectiveness and tolerability in HIV infected patients and effectiveness and 
tolerability in children <18 years of age. 

High risk TST reactors screened for enrollment included household and other close contacts of 
active TB cases, recent (within 2 years) converters, persons with fibrotic lesions on CXR, HIV-
infected individuals and young children. Close contacts were defined as persons spending at least 
4 hours in a shared airspace during a one week period with a person with culture-confirmed TB 
disease. Children between 2 and 5 years of age and HIV-infected individuals who were close 
contacts of a person with active TB were eligible regardless of TST status. 

At the time of screening, subjects were evaluated to rule out active TB, and to assess the risk of 
underlying liver disease (alcohol, IV drug use, self-report of hepatitis, women < 3 months post­
partum). A pregnancy test for women of reproductive potential was obtained. Baseline lab tests 
included CBC with platelets, AST, and total bilirubin for the first 644 subjects enrolled and for 
subjects at high risk of liver toxicity. Baseline CD4 count was obtained for subjects known to be 
HIV-infected. 

Subjects who met the inclusion criteria were randomized to receive 12 directly observed doses of 
RPT plus INH once weekly, or 270 doses of INH given once daily. Close contacts from the same 
household (clusters) were assigned to the same treatment arm to which the first subject was 
randomized. Subjects randomized to the INH arm were given a one month supply of medication 
and instructed to report to the clinic every 4 weeks. Treatment adherence in the INH arm was 
assessed by pill count. Treatment in the RPT/INH arm was directly observed (DOT). Patients 
were followed every 4 weeks until the end of assigned therapy, then every 3 months until the 21st 

month after enrollment then every 6 months until study completion. Patients who discontinued 
therapy due to rifapentine toxicity could be switched to 9INH. Patients who discontinued therapy 
due to INH toxicity were treated for latent TB at the discretion of the investigator. 

Subjects who developed any signs of symptoms suggestive for TB were evaluated radiologically 
and by sputum samples for AFB smear and mycobacterial cultures. An independent Clinical 
Events Committee that was blinded to the assigned treatment adjudicated all cases of suspected 
or confirmed TB. 

Rifapentine was dosed by weight. INH dosing in the monotherapy and combination arm was by 
age. For children or participants unable to swallow tablets, RPT was given crushed by slurry 
with a starch-based pudding (a fruit-based carrier was not recommended), and INH was given as 
liquid or pills crushed and mixed with RPT. Pyridoxine 50 mg was administered with each dose 
of INH in both study arms. 
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o	 Children ≥ 2 but < 5 years old with ≥ 10 mm induration on TST, regardless of TB 
exposure history 

•	 HIV-seropositive close contacts of persons with culture-confirmed TB, regardless of TST 
status or prior therapy for latent or active TB 

•	 Children ≥ 2 but < 5 years of age with a negative initial TST who are close contacts of a 
culture-confirmed TB case 

•	 Willing to provide signed informed consent, or when applicable, parental consent and 
participant assent 

Exclusion Criteria 
•	 Current confirmed culture-positive or clinical TB 
•	 Suspected TB (as defined by the site investigator) 
•	 Tuberculosis resistant to isoniazid or rifampin in the source case 
•	 A history of treatment for >14 consecutive days with a rifamycin or > 30 consecutive 

days with INH during the previous 2 years 
•	 A documented history of completing an adequate course of treatment for active TB or 

latent TB infection in a person who is HIV seronegative 
•	 History of sensitivity/intolerance to isoniazid or rifamycins 
•	 If determined, AST> 5x ULN 
•	 Pregnant or nursing females 
•	 Persons currently receiving or planning to receive HIV-1 protease inhibitors or non­

nucleoside reverse transcriptase inhibitors in the first 90 days after enrollment 
•	 Weight < 10.0 kg 

Reviewer’s Comments 
The enrollment criteria for patients at high risk for developing TB are appropriate. Pregnant 
and nursing women were excluded, but there were no provisions for pregnancy prevention in 
women of reproductive potential. 

Sample Size and NI Margin Calculations 
CDC NI Margin Calculation 
The original 2001 protocol was designed to show equivalence of the two treatment arms in 
preventing culture-confirmed TB in subjects ≥ 18 years old or culture-confirmed or probable 
(clinical) TB in subjects < 18 years old within 33 months of study enrollment. The TBTC 
assumed the overall rate of TB over 2 years in untreated high risk TST reactors to be 5%, the 
effectiveness of nine months of daily INH to be 70%, and loss to follow up of 15%. 
Approximately 4000 persons per arm will have 80% power to show a relative difference between 
the two arms of +/- 50%, with an alpha of 0.05. 

In 2005, the Kaplan-Meier cumulative incidence of culture-confirmed TB among patients pooled 
from both treatment arms was 0.38% (standard error 0.12%). This TB rate was lower than 
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expected, affecting the original sample size calculations and indicating that the study was no 
longer adequately powered to show equivalence. The study objective was changed to 
demonstrate non-inferiority of the experimental regimen to the standard regimen at a NI margin 
of 0.75%. Still assuming the overall rate of TB in untreated high-risk tuberculin reactors to be 
5% and efficacy of 9INH to be 70%, the treatment effect of 9INH (M1) was calculated to be 
3.5%. An M2 of 0.75% preserves approximately 80% of M1. The sample size was recalculated 
at 3200 persons per arm. 

Sanofi NI Margin Calculation 
In a submission to IND 45138, the applicant, Sanofi, proposed an NI margin of 0.35%. 
The treatment effect of 9INH at approximately 3 years after start of therapy was estimated by 
two methods. The first method used the International Union Against TB study that was 
conducted from the late 1960s to mid-1970s in seven European countries12. A total of 28,000 
persons with fibrotic pulmonary lesions compatible with TB were followed for 5 years after 
receiving 12, 24, or 52 weeks of preventive treatment with daily INH or matching placebo. The 
5-Year TB incidences for the placebo, 12 weeks of INH, 24 weeks of INH, and 52 weeks of INH 
regimens were 14.3, 11.3, 5.0 and 3.6 per 1000 respectively. Compared with placebo, 12 weeks 
of INH reduced the incidence of active TB by 21%, 24 weeks of INH reduced the incidence of 
TB by 65%, and 52 weeks reduced the incidence of TB by 75%. The published article did not 
report incidence of TB at 3 years, and neither the applicant nor the CDC were able to recover the 
original data. The incidence of TB at 3 years was estimated from a graph that was included in the 
published article. The 3-year TB incidences for placebo, 12, 24 and 52 weeks of INH were 
estimated at 10.2, 6.6, 2.6 and 2.2 per 1000 respectively. The treatment effect of 24 week INH 
regimen was therefore estimated as 10.2-2.6 = 7.6 per 1000, 95% CI (4.9, 10.3). M1 was 
estimated as the lower end of the 95% CI at 4.9 per 1000, or 0.49%. Preserving 50% of M1 
yielded M2 of 0.245%. 

In the second method, the applicant estimated M1 by identifying all placebo-controlled trials that 
compared INH at a dose of at least 200 mg daily or 5 mg/kg for at least 6 months to placebo and 
where the endpoint was development of TB at no less than 2 years after end of therapy. Eleven 
trials were identified. These trials were also reviewed in a Cochrane Collaboration Review3 . 
Meta-analysis of the data retrieved from the Cochrane Collaboration included 73,375 patients 
and yielded an INH treatment effect of 1.21% (95% CI 0.7, 1.7). Using the lower end of the 95% 
CI, M1 was estimated at 0.7%. Preserving 50% of M1 yielded M2 of 0.35%. 

FDA NI Margin Calculation 
The experimental regimen being evaluated in TBTC Study 26 is a combination of rifapentine and 
INH. To grant the indication for rifapentine in the treatment of latent TB infection, the 

12 International Union Against Tuberculosis Committee On Prophylaxis. Efficacy of various durations of isoniazid 
preventive therapy for tuberculosis: five years of follow up in the IUAT trial. Bulletin of the World Health 
Organization 1982;60(4):555-564 
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In addition, the TB event rate among recipients of 6 months or 12 months of INH in the IUAT 
article was approximately 2 per 1000, or 0.2%, and the rate among INH recipients in the 
Cochrane Collaboration review was 239/40262 (0.6%). These rates are comparable to the rate 
reported in the main TBTC study 26. 

Protocol Amendments
 
The original protocol was dated 30 March 2001. There were four amendments:
 

1.	 The first amendment was in 2004 and pertained to clarification of eligibility criteria for 
HIV infected persons, added baseline CD4 count for HIV infected persons, clarified 
number of allowed 3RPT/INH doses within a 28 day period, clarified follow up for 
patients discontinued from study therapy, and clarified the process of AE reporting. 

2.	 The second amendment was in 2005 and added a hypersensitivity substudy, accounted 
for clustering in the analysis, added a definition for hepatotoxicity, extended inclusion to 
children 2-11 years old to the study population and added a population PK substudy in 
children. 

3.	 The third amendment was in 2006 and pertained to change in study design from
 
equivalence to non-inferiority.
 

4.	 The fourth amendment was in 2007 to extend enrollment for additional children <12 
years of age and for additional HIV infected individuals. 

Protocol Violations 
Protocol violations mainly pertained to labs not done at baseline, labs not done in patients at risk 
for liver injury and missed visits. Overall, the protocol violations were balanced between the two 
study arms and none are expected to affect interpretation of efficacy or safety. 

5.3.2 TBTC Study 26 Pediatric Substudy 

The initial plan was to enroll 644 children in Study 26. Because this was not achieved, 
enrollment of children was extended after closing the main study and participating sites were 
expanded to 29 centers in the United States, Canada, Brazil, Hong Kong, China and Spain. 

The primary objective was to compare the safety and tolerability of weekly rifapentine plus INH 
for 3 months (3RPT/INH) to daily INH for 9 months (9INH) in children between 2-17 years of 
age. The secondary objective was to compare the effectiveness of 3RPT/INH to 9INH in 
preventing TB disease. 

Eligibility criteria, dosing of rifapentine and INH, definition of analysis populations, TB 
outcomes and AE monitoring and definition of treatment emergent AE were as described for the 
Main Study. 
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5.3.3 TBTC Study 26 HIV substudy 

The initial plan was to enroll 644 HIV infected individuals in the main TBTC Study 26. Because 
this was not achieved when the study was closed, enrollment of HIV-infected subjects was 
extended through September 2013. Enrollment sites were also expanded in collaboration 
between the TBTC and the AIDS Clinical Trial Group (ACTG) and the International Maternal, 
Pediatric, Adolescent AIDS Clinical Trials (IMPAACT) to 36 sites, 23 in US, 3 in Canada, 6 in 
Brazil, one in Hong Kong, 2 in Peru and one in Spain. 

The primary objective of this substudy was to compare the safety and overall tolerability of 
3RPT/INH given by directly observed therapy to 9INH self-administered in HIV infected 
patients at high risk for developing TB. The secondary objective was to evaluate the 
effectiveness of the two regimens in preventing TB disease. 

Eligibility criteria, dosing regimen and study events and procedures were the same as for the 
main study. Treatment compliance, TB endpoints, analysis populations and treatment emergent 
AEs were defined as in the main study. 

Sample size was determined as follows: in a study comparing 3 months of rifampin plus 
pyrazinamide (3RIF/PZA) to 6 months of INH (6INH) among HIV-infected individuals, 2.3% 
discontinued treatment due to adverse events in the rifampin containing regimen compared to 
0.6% in the INH arm. Among HIV-negative subjects with silicosis, 5% discontinued 3RIF/PZA 
and 5% discontinued 6INH. Assuming rates of drug discontinuation of 1% in one arm and 5% in 
the other arm, 15% loss to follow up, 322 subjects per arm has 80% power to demonstrate 
equivalent tolerability with alpha 0.05. Because enrollment was slow, the DSMB evaluated the 
pooled data after 403 subjects were enrolled and concluded that this was adequate to meet the 
primary objective. 

5.3.4 Martinson et al. Study 

Reference: Martinson N., Barnes G., Moulton L., Msandiwa R., Hausler H., Ram M., McIntyre 
J., Gray G., Chaisson R. New Regimens to prevent tuberculosis in adults with HIV infection. N 
Engl J Med 2011;365:11-20 

The study protocol was approved by the IRBs of John Hopkins Medicine and the University of 
Witwatersrand, Medicines Control Council of South Africa and the FDA (IND 62,611). Written 
informed consent was obtained from all patients. 
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This was a randomized, open-label study conducted in Soweto, South Africa comparing four 
LTBI treatment regimens in HIV infected individuals who had a positive TST and who were not 
receiving anti-retroviral therapy. The regimens were: 
• rifapentine 900 mg plus INH 900 mg weekly for 3 months (3RPT/INH), 
• rifampin 600 mg plus INH 900 mg twice weekly for 3 months (3RIF/INH), 
• INH 300 mg daily for up to 6 years (continuous INH or CINH), and 
• The control regimen INH 300 mg daily for 6 months. 

Randomization ratio was 2:2:2:1 for the 3RPT/INH, 3RIF/INH, 6INH and CINH respectively. 
The primary endpoint was tuberculosis free survival. 

HIV-infected patients with TST of 5 mm or greater were screened for enrollment from 
September 2002 through June 2005. Eligible patients were at least 18 years of age, were not 
pregnant or breast-feeding, and did not have active tuberculosis, based on symptom review and 
chest radiography, and, if indicated, sputum culture. Patients were also excluded if they had ever 
received tuberculosis therapy for more than 2 months, were currently receiving antiretroviral 
therapy, or had a CD4 cell count of less than 200 per cubic millimeter. 

During the treatment period, scheduled visits occurred once weekly for the rifapentine isoniazid 
group and twice weekly for the rifampin–isoniazid group, every 2 weeks for the first 6 months 
for the two isoniazid groups, and monthly thereafter for the continuous-isoniazid group. Patients 
who had completed the assigned study regimen or had discontinued it were seen every 6 months 
until the end of the trial. 

Patients were screened for tuberculosis symptoms at each study visit and a sputum smear, 
mycobacterial culture, and chest radiography were performed for those with symptoms. ALT and 
AST levels were measured in all patients 1, 2, and 6 months after randomization, and every 6 
months thereafter in the continuous isoniazid group. Patients eligible for antiretroviral therapy 
were referred to an HIV clinic for the initiation of such therapy but remained in the study. 
Women who became pregnant while receiving rifapentine–isoniazid or rifampin–isoniazid were 
switched to the 6-month–isoniazid group. 

The primary end point was tuberculosis-free survival. Cases were classified as confirmed, 
probable, or possible tuberculosis. Confirmed tuberculosis was defined as the presence of clinical 
signs and symptoms and a positive culture for M. tuberculosis from any site. Probable 
tuberculosis was defined as the presence of signs and symptoms with acid-fast bacilli in a 
sputum smear or caseous necrosis in a tissue-biopsy specimen. Possible tuberculosis was defined 
as the presence of signs and symptoms without microbiologic or histologic evidence of M. 
tuberculosis but with a clinical response to antituberculosis therapy.  An independent end-point 
committee reviewed and categorized all end points. 
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Figure 2: Kaplan-Meier Estimates of the risk of tuberculosis or death in ITT, according to 
treatment group (Martinson et al. copied from the published article). 

At the end of the study, 887 of the 1148 patients (77.3%) had been seen in the previous 6 months 
or had a known date of death. Tuberculosis was diagnosed in 78 patients, of whom 62 (79%) had 
confirmed tuberculosis, 11 (14%) had probable tuberculosis, and 5 (6%) had possible 
tuberculosis. The overall incidence of all tuberculosis was 1.9 cases per 100 person-years. There 
were 66 deaths during the follow-up period, for an overall incidence of 1.6 deaths per 100 
person-years. 

There were no significant differences in the incidences of tuberculosis or death between any of 
the three groups treated with the newer regimens and the control group (P>0.05 for all 
comparisons, by the log-rank test). 

The main reasons for stopping therapy were: pregnancy (34 patients), initiation of highly active 
antiretroviral therapy (27 patients, all in the continuous-isoniazid group), and withdrawal from 
the study because of work responsibilities (14 patients). A grade 3 or 4 elevation in AST or ALT 
occurred during the treatment phase in 1.5%, 2.4%, 28.0%, and 5.5% of patients in the 
rifapentine–isoniazid, rifampin–isoniazid, continuous- isoniazid, and 6-month–isoniazid groups, 
respectively. 
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Three TB cases occurred in the 3RPT/INH arm (1.46%), versus one case in the 2RIF/PZA arm 
(0.52%; difference 0.94%; 95% CI 1.6, -3.7%; p 0.66). TB incidence per 100 person year was 
0.5 in the 3RPT/INH arm and 0.2 in the 2RIF/PZA arm (relative risk, 2.8; 95% CI, 0.3, 26.8; p 
0.66). 

Grade 3 or 4 hepatotoxicity occurred in 2 of 206 (1%) in 3RPT/INH arm and 20/193 (10%) in 
2RIF/PZA arm (p = 0.001). No patient had symptomatic hepatotoxicity, none were hospitalized, 
and all resolved within 4-12 weeks. 

6 Review of Efficacy 

Efficacy Summary 
TBTC Main Study 26 enrolled subjects with LTBI who are at high risk for TB disease, including 
children and HIV infected individuals. The majority of subjects were enrolled in the United 
States or Canada (approximately 90%). Approximately 2.5% were HIV infected and 
approximately 10% were children <18 years of age. The study objective was initially designed to 
show the equivalence of rifapentine plus isoniazid given weekly for 3 months by directly 
observed therapy to self-administered isoniazid given daily for 9 months (3RPT/INH vs. 9INH) 
in preventing TB disease. The study was later amended to show non-inferiority of the 
experimental regimen to 9INH at a NI margin of 0.75%. 
The NDA applicant, Sanofi, proposed a margin of 0.35%. The FDA NI margin calculation 
indicated that a margin of 0.091% would preserve 50% of the difference in effectiveness 
between 9 months of daily INH and 3 months of daily INH. 

Subjects who met the inclusion criteria were randomized, and close contacts from the same 
household (clusters) were assigned to the same treatment arm to which the first subject was 
randomized. A higher proportion of 3RPT/INH subjects were enrolled as part of a cluster (23% 
vs 19%). The characteristics of subjects of who were randomized, subjects who were enrolled 
and subjects who were later found to be eligible were otherwise balanced between the two 
treatment arms as to age, sex, ethnicity, race, HIV, HCV or HBV infection status and history of 
alcohol or drug use. Although a higher proportion of 9INH subjects were excluded from the PP 
population, the characteristics of the PP population remained balanced between the two 
treatment arms. 

The primary endpoint of TBTC Study 26 was the development of culture-confirmed TB in adults 
and culture-confirmed or clinical TB in children <18 years of age at 33 months post-enrollment 
in the MITT population (subjects enrolled and eligible). Twenty subjects developed culture-
confirmed TB and two children developed clinical TB. Cumulative TB rates were 0.43% and 
0.19% in the 9INH and 3RPT/INH arms respectively. The difference was -0.24, 95% CI interval 
(-0.050, 0.014). The upper bound of the 95% CI excludes 0.091; 3RPT/INH is non-inferior to 

36
 

Reference ID: 3648146 



 
  

 
  

   
 
 

 

    
 

   
 

  
  

    

 
  

 
  

 
  

   

 
    

 
  

 
  

  
 

  
 

  
 

  
   

 

  

 
  

 
  

 

Clinical Review 
Hala Shamsuddin MD 
NDA 21-024 S011 
Priftin™ (Rifapentine) 150 mg Tablets 
Treatment of Latent TB Infection (LTBI) 

9INH. TB rates per 100 py were 0.16 and 0.07 in the 9INH and 3RPT/INH arms respectively. 
Seventy-one deaths occurred during the 33 month period, 40 in the 9INH arm (one also 
developed TB) and 31 in the 3RPT/INH arm. The rates of composite endpoint of TB or death 
were 1.55% and 1.01% in the 9INH and 3RPT/INH arms respectively. The difference was ­
0.54%, 95% CI (0.01, 1). Additional sensitivity analysis to estimate the rates of TB among 
subjects lost to follow up indicated 1 additional case of TB was projected among losses to follow 
up in the INH arm and 0.43 additional case of TB was projected among losses to follow up in the 
3RPT/INH arm. Dose response was noted in 9INH arm, but no dose response was noted in 
3RPT/INH arm. In the main study, TB rates were higher in HIV-infected individuals in both 
treatment arms. 

Secondary endpoints included culture-confirmed or clinical TB at any age, treatment adherence, 
treatment completion, treatment discontinuation due to a treatment related adverse event, and 
occurrence of Grade 3 or 4 toxicities. An additional 4 adult subjects, two in each arm, developed 
clinical TB. TB rates were 0.45% and 0.26% in the 9INH and 3RPT/INH arms respectively. A 
statistically significant higher proportion of 3RPT/INH subjects took at least 90% of doses and 
completed prescribed regimen in the allotted time. A statistically significantly higher proportion 
of 9INH subjects discontinued treatment for any reason, while a statistically higher proportion of 
3RPT/INH subjects discontinued treatment due to a treatment related adverse event. The 
occurrence of Grade 3 and 4 toxicities were similar in the two treatment arms. The main toxicity 
associated with 3RPT/INH administration was hypersensitivity reaction, while the main toxicity 
associated with 9INH administration was hepatitis. 

Because the target number of children and HIV-infected individuals was not achieved during the 
main TBTC Study 26, enrollment was extended for both groups. The study report for the 
pediatric substudy included all pediatric subjects enrolled in the main study and during the 
extension phase. Similarly, the study report for the HIV substudy included all HIV infected 
subjects enrolled in the main study and during the extension phase. Effectiveness conclusions for 
the primary endpoint were the same in the substudies compared to the main study. Similar to the 
main study, treatment adherence, treatment compliance and completion of the study regimen 
within the allotted time were significantly higher in the 3RPT/INH arm in the pediatric and HIV 
substudies.  

6.1 Treatment of LTBI 

Because the CDC datasets for TBTC Study 26 did not conform to CDISC standards, Sanofi 
contracted an independent CRO (PharmaStat) to map the raw data to CDISC SDTM and ADaM. 
Some events, especially in the disposition tabulation and adverse events analysis datasets, were 
re-classified, resulting in discrepancies between the results as reported in the converted datasets 
and the CSR based on the legacy datasets. 
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The Clinical Study Report submitted to this NDA was the same report submitted by the CDC to 
IND 46,954. The CSR interpretation of efficacy was based on NI margin of 0.75%. 

6.1.1 Methods 

In TBTC Main study 26, 11,637 patients were screened and 8053 patients were enrolled. Of the 
8053 enrolled, 6364 (79%) were randomized and 1689 (21%) were enrolled in clusters.  

In TBTC Study 26 pediatric substudy, 1058 subjects were enrolled, 706 in the main study and 
252 during the extension phase. The reported results included all pediatric subjects enrolled 
within the main study and subsequent extension. 

In TBTC Study 26 HIV substudy, 403 HIV infected subjects were enrolled, 212 in the main 
study and 181 in the extension period. The reported results included all HIV infected subjects 
enrolled within the main study and subsequent extension. 

Please refer to the Venn diagram (Figure 1) regarding the overlapping population enrolled within 
the main study and the subsequent extension phases. 

The main study and the substudies defined the Intent to Treat (ITT) population as all subjects 
who were enrolled. These included eligible subjects and subjects later found to be non-eligible, 
such as contacts of drug-resistant TB or culture negative source cases and young children with 
negative TST on initial and repeat testing. 

The modified intent to treat (MITT) population included all enrolled subjects who were later 
found to be eligible for the study (an endpoints committee blinded to subject assignment decided 
if a subject met eligibility criteria). 

The Per-Protocol population included all persons in the MITT population who completed the 
study drug within the targeted time period (11-12 doses of RPT/INH within 10-16 weeks, or 240­
270 doses of INH within 35-52 weeks), or who developed TB disease or died while on study 
therapy or during follow up but completed at least 75% of the expected number of doses prior to 
the event. 

The safety population included all enrolled subjects who received at least one dose of the study 
drug. 
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Race 
White 
Black or African American 
Asian/Pacific Islander 
North American Indian/Alaskan 
Other/Unknown 

1479 (57.2%) 
640 (24.8%) 
367 (14.2%) 
18 (0.7%) 
81 (3.1%) 

1876 (57.3%) 
815 (24.9%) 
405 (12.4%) 
61 (1.9%) 
116 (3.5%) 

Ethnicity 
Hispanic 
Not Hispanic 

1010 (39.1%) 
1575 (60.0%) 

1357 (41.5%) 
1916 (58.5%) 

Country 
USA/Canada 
Brazil/Spain 

2282 (88.3%) 
303 (11.7%) 

2885 (88.1%) 
388 (11.9%) 

BMI (median) 26 27 
TST mm (median) 15 15 
Persons enrolled in a cluster 745 (28.8%) 1155 (35.3%) 
HIV Infection 

Positive 
Negative 
Unknown 

65 (2.5%) 
1331 (51.5%) 
1189 (46.0%) 

91 (2.8%) 
1395 (42.6%) 
1787 (54.6%) 

HCV Infection 
Yes 
No 
Unknown 

52 (2.0%) 
2511 (97.1%) 

22 (0.9%) 

31 (0.9%) 
3168 (96.8%) 

74 (2.3%) 
HBV Infection 

Yes 
No 
Unknown 

35 (1.3%) 
2526 (97.7%) 

24 (1.0%) 

34 (1.0%) 
3204 (97.9%) 

35 (1.1%) 
History of ETOH 1215 (47.0%) 1548 (47.3%) 
IVDU 85 (3.3%) 105 (3.2%) 

Reviewer’s Comments 
The ITT and MITT populations were balanced as to reason for enrollment, age, sex, race, 
ethnicity, country of enrollment, self-reported hepatitis B and C status and alcohol and IV drug 
use. Approximately 2.5 to 3% were HIV infected and HIV status was unknown in approximately 
50% in each arm. A higher proportion of subjects were enrolled as part of a cluster in the 
3RPT/INH arm but the characteristics of the randomized subjects remained balanced. 

A higher proportion of patients were excluded from the PP population in the 9INH arm 
compared to the 3RPT/INH arm, but the characteristics of subjects remained balanced between 
the two treatment arms. 
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North American Indian  
Multiracial  

3 (1.6%) 
38 (20.4%) 

5 (2.4%) 
44 (21.3%) 

Hispanic 
Non-Hispanic 

60 (32.2%) 
126 (67.8%) 

78 (37.7%) 
129 (62.3%) 

US/Canada 
Other 

156 (83.9%) 
30 (16.1%) 

158 (76.3%) 
49 (23.7%) 

TST Median 15 15 
CD4 count 
Median, Range 

N = 154 
541 (9-1406) 

N = 176 
495 (55-1988) 

HBV infected 
HBV negative 
Unknown 

18 (9.7%) 
163 (87.6%) 

5 (2.7%) 

11 (5.3%) 
191 (92.3%) 

5 (2.4%) 
HCV infected 
HCV negative 
Unknown 

23 (12.4%) 
156 (83.9%) 

7 (3.7%) 

21 (10.1%) 
183 (88.4%) 

3 (1.5%) 

Reviewer’s Comments 
A higher proportion of subjects in the 9INH arm were HBV and HCV co-infected. Median CD4 
count was higher in the 9INH arm (difference approximately 45 cells), The two treatment arms 
were otherwise matched. 

6.1.4 Analysis of Primary Endpoint 

The primary efficacy endpoint was the development of culture-confirmed tuberculosis in 
subjects ≥ 18 years old or culture-confirmed or probable (clinical) tuberculosis in subjects < 18 
years old within 33 months of study enrollment. 

Culture-confirmed TB was defined as a positive culture for M. tuberculosis from any body fluid 
or tissue. 

Probable (clinical) TB was defined as 
•	 Objective evidence of TB by history or physical exam PLUS 
•	 Radiograph, CT or other diagnostic tests, and without concurrent illness that would 

explain the findings (in children < 18 years old with a positive TST, hilar adenopathy on 
CXR was considered evidence of TB) PLUS 

•	 Either a clinical response of signs and symptoms to anti-TB therapy and objective 
improvement of radiologic or other diagnostic findings, or evidence of granuloma with 
positive stains for AFB, or caseating granulomas at autopsy or biopsy. 
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(b) (4)

(b ) (4)

right pleural effusion and ascites with adenopathy. Lymph node biopsy showed caseating 
granulomas and peritoneal fluid grew M. tuberculosis on solid and liquid media in July 2008. 
The isolate was sensitive to INH/RIF/EMB

Subject 1353 was a 34 year old HIV negative Hispanic male who started 3RPT/INH treatment on 
1/14/2003 and finished on 4/29/2003. He was  and while still

 complained of abdominal pain and shortness of breath. Evaluation revealed a 

. This case was not counted in the primary endpoint 
because onset of TB was more than 5 years after enrollment, beyond the 33 months cut-off.  

Subject 2356 was a 32 year old HIV negative man who completed 3RPT/INH therapy without 
missing any dose on 3/2/2004. He developed cough and hemoptysis on 6/21/2005 with 18 lb. 
weight loss documented 3 months later. CXR was normal and only one of 10 smears was 
reported positive for AFB. TB cultures were negative. He was treated with levofloxacin for 2 
weeks with resolution of symptoms but also given RIPE therapy (rifampin, isoniazid, 
pyrazinamide and ethambutol) for 2 months. He had no symptom relapse on follow up. 

Subject 6375 was a 52 year old HIV and HCV infected black man who was in a rehab facility 
receiving multiple antibiotics (vancomycin, ceftriaxone and clindamycin – reasons for the 
antibacterial therapies were not stated). He completed 6 weeks of INH which was discontinued 
due to elevated liver enzymes. Four months later, he started to have weight loss and CT of chest 
revealed subcarinal adenopathy 8 months later. He was started on RIF/EMB, INH and 
moxifloxacin. Multiple sputum samples and BAL samples were negative for TB. He also 
developed neck pain with a cervical spine abscess that was not typical for TB spondylitis. He 
finished a one year course of TB treatment with symptomatic improvement of the neck pain. 

Subject 4950 was a 64 year old HIV negative black man who finished 12 doses of 3RPT/INH. He 
was hospitalized 12 months later with CHF exacerbation. Sputum was negative for M. 
tuberculosis and he never received TB therapy. 

I agree with the assessment that Subjects 6375 and 4950 did not have clinical TB. Subject 2356 
had clinical symptoms that were compatible with TB and received 2 weeks of 5 drugs with TB 
activity (RIPE and levofloxacin) and an additional 6 weeks of 4 drug therapy. However, because 
this is not culture confirmed TB in an adult, the primary endpoint assessment is not impacted. 

The TB cumulative rate in the 9INH arm in this trial was 0.43%. This is lower than assumed in 
the sample size calculations but similar to the rates reported in the IUAT trial and the compiled 
11 trials analyzed in the Cochrane Collaboration Review (see NI margin calculation under 
section 5). 
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7 Review of Safety 

Safety Summary 
Treatment emergent adverse events were defined as those occurring during treatment and for 60 
days after end of treatment. The longer duration of treatment in the 9INH arm may lead to a 
higher number of subjects reporting an adverse event and biases safety evaluation in favor of 
3RPT/INH. Adverse events were reported for the entire regimen in the 3RPT/INH arm and not to 
the individual components of the combination regimen. 

In the main study, a higher proportion of 9INH recipients experienced at least one treatment 
emergent AE or SAE, likely reflecting the longer duration of therapy. A numerically higher 
proportion of subjects died in the 9INH arm during the treatment emergent period or during the 
33 months follow-up. A significantly higher proportion of 3RPT/INH recipients had an AE that 
was judged by the investigator to be treatment related or had the drug discontinued due to 
treatment related adverse event. 

Because the legacy CDC datasets did not conform to CDISC standards, the sponsor contracted 
an organization that mapped the original data to a new AE dataset. Both the legacy and 
converted datasets were submitted. Because of differences in coding, there were numerical 
differences in some categories. The most significant difference pertained to hypersensitivity 
reactions. The legacy dataset indicated patients as having rifamycin hypersensitivity reaction 
using a pre-specified definition for these events which were also flagged as flu-like illness. These 
events were all coded under the System Organ Class, Immune System. The new dataset coded 
each symptom constituting the hypersensitivity reaction individually under the corresponding 
SOC, resulting in major discrepancies in the number of events noted in eye, gastrointestinal, 
general, immune, musculoskeletal, respiratory and skin organ systems. 
The main toxicity associated with INH was hepatic, occurring in approximately 3% of the 
population. Hepatic toxicity occurred less frequently in the 3RPT/INH arm, occurring in 
approximately 0.6%. In both treatment arms, hepatic toxicity was more frequent in subjects who 
were HIV, HCV or HBV infected and in subjects with history of alcohol use. Most of the hepatic 
toxicity cases were attributed to INH in the 9INH and all the hepatic toxicity events were 
attributed to 3RPT/INH in the combination arm. Hepatic toxicity was the most common cause of 
treatment discontinuation in the 9INH arm. 

In comparison, hypersensitivity reaction was the main toxicity associated with 3RPT/INH, 
occurring in 4% of subjects, and was the most common cause of treatment discontinuation in the 
3RPT/INH arm. Hypersensitivity reactions in the 3RPT/INH arm were more common in women 
compared to men. 
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Most SAEs were judged unrelated to study treatment. In the 9INH arm, treatment related SAEs 
were hepatic in three of seven subjects and hypersensitivity in 2 subjects. In the 3RPT/INH arm, 
treatment related SAEs in ten of fourteen subjects were hypersensitivity reactions. 

Seventy-one deaths occurred in the study at 33 months follow-up, 40 in the INH arm and 31 in 
the 3RPT/INH arm. None of the deaths was judged as drug related. 

Ten subjects in each arm had lab changes that satisfied Hy’s law during treatment. There were no 
cases of hepatic failure and no cases that required transplant. None of the deaths was due to drug 
related hepatic injury. There were no significant changes in hematologic parameters or renal 
function. 

In the main study, there was significant variation in the frequency of AEs reported between study 
sites. However, the pattern of toxicities noted within each site was similar to the overall pattern 
in the study. More AEs were reported in the US/Canada compared to Brazil/Spain. 

No cases of hepatic toxicity were noted in the pediatric substudy in either treatment arm, and the 
frequency of hypersensitivity was lower compared to the main study. No hypersensitivity cases 
occurred in the subset of children 2-11 years of age. In the HIV substudy, the frequency of 
hepatic toxicity was higher in both treatment arms compared to the main study (approximately 
double), but the frequency of rifamycin hypersensitivity was considerably lower, with only one 
case reported. 

A total of one hundred and sixteen (116) pregnancies occurred in the treatment emergent period, 
71 in the 9INH arm and 45 in the 3RPT/INH arm. Spontaneous abortion occurred in nine 
(12.7%) and seven (15.6%) pregnancies in the 9INH and 3RPT/INH arms respectively. One of 
the spontaneous abortions in the 3RPT/INH arm was a non-viable female fetus with a large 
cystic mass on the neck and Downs syndrome. One of the elective abortions in the 3RPT/INH 
arm had Turner’s syndrome. 

Post-marketing experience with rifapentine does not add new safety information with the 
exception that four of fourteen (4/14, 29%) of pregnancies reported to the sponsor ended in 
spontaneous abortion. Review of the literature does not add new safety information. 

7.1 Methods 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

Data from main TBTC Study 26 and TBTC Study 26 pediatric and HIV substudies will be 
presented in detail. A description of the safety data from the two PK studies, INT 12099 and 
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Treatment of Latent TB Infection (LTBI) 

“drug associated reaction” and the code “hypersensitivity” using a pre-specified 
definition for rifamycin hypersensitivity reaction (see AEs of special interest). 
The rifamycin hypersensitivity reactions were also flagged as “flu-like Illness” in 
the legacy data and “toxicity to various agents” in the converted data. For INH, 
the legacy data also lumped some terms (rash, chills, aches) to the code 
“hypersensitivity” and coded rash only as “skin reaction”, whereas the converted 
dataset used the AE term “drug related toxicity” and the AE code “toxicity to 
various agents” to indicate hypersensitivity reactions, skin reactions and some 
cases of hepatitis.  This resulted in major discrepancies in the frequency of 
adverse events coded under Eye, Gastrointestinal, General, Musculoskeletal, 
Immune, and Skin Disorders, and under Injury/Poisoning/Procedural 
Complications System Organ Classes. 

•	 The legacy dataset excluded some patients who died from the total number of subjects 
who had an AE. 

•	 One of the deaths in the INH arm had TB and the outcome was classified as TB, not as 
death in legacy dataset. 

•	 Relatedness to treatment was categorized as definite, possible, probable, unlikely, 
unrelated or unknown in the legacy dataset. The AEs classified as definite, probable or 
possible were considered drug related. Relatedness was re-categorized as related or not 
related in the converted data, resulting in differences in the number of patients who had a 
treatment related AE. 

•	 The legacy tabulation AE dataset and the converted analysis AE datasets both 
characterized action taken for an AE as “drug interrupted”, “drug withdrawn”, “dose not 
changed” or “unknown”. 98 subjects flagged as having permanently discontinued 
treatment due to treatment related AE in both legacy and analysis AE datasets were not 
included in the drug withdrawn category, but were included in the drug interrupted or no 
change categories. The number of subjects who discontinued treatment due to an adverse 
reaction may not be accurately reported. 

Similar to the main study, two AE analysis datasets were submitted for each of the pediatric and 
HIV substudies, one legacy and one converted to conform to CDISC standards, with the similar 
coding differences. 

Unless specified as legacy data, the source of safety data presented was the converted datasets. 

7.1.3	 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence 

Data will not be pooled across studies because the populations enrolled in the main study and in 
the pediatric and HIV substudies overlapped, and the two PK studies enrolled less than 1% of the 
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Died during 33 months FU 5 (2.7%) 6 (2.9%) 

Reviewer’s Comments 
The proportion of subjects experiencing an AE was higher in both treatment arms compared to 
the main study. 

Similar to the main study and pediatric substudy, a higher proportion of 9INH recipients 
experienced an AE or SAE compared to 3RPT/INH recipients. Unlike the main study and the 
pediatric substudy, the proportion of 9INH discontinuing treatment due to treatment related AEs 
was higher compared to 3RPT/INH recipients in the HIV substudy. 

Safety in the PK Studies INT12099 and 12291 

Seventeen (17) subjects were enrolled in Study 12099 and 15 completed the study. There were 
no SAEs. One subject discontinued the study due to an AE (elevated BP and heart rate) 4 days 
after INH fasted administration. The most frequent AEs among subjects who received rifapentine 
were nasal congestion, dysuria, nausea, vomiting, and urinary discoloration (chromaturia). Only 
chromaturia was judged drug related. No subject developed elevated ALT, AST, bilirubin or 
alkaline phosphatase, and no subject developed changes in Cr, electrolytes or glucose. 

Twelve (12) HIV infected subjects were enrolled in Study 12291, 10 males and 2 females, 5 
white and 7 black. All had a CD4 count of at least 350 and undetectable viral load. Eleven (11) 
had been on Atripla for at least 3 months prior to enrollment and one had been on Atripla for 4 
weeks prior to enrollment. There were no SAEs and no AEs that resulted in drug discontinuation. 
3 (25%) subjects had an AE while receiving Atripla alone, and 11 (91.7%) had an AE while 
receiving both drugs. AEs that occurred during the Atripla/rifapentine period included 
nasopharyngitis, decreased appetite, headache, somnolence, dizziness, oropharyngeal pain, 
nausea, dyspepsia and arthralgia. The most common AE was chromaturia, occurring in 10/12 
(83.3%) subjects during the Atripla/rifapentine period and in no subject during the Atripla 
administration period. 
No subject developed an elevation of ALT or AST or bilirubin or alkaline phosphatase. No 
subject developed an elevation in Cr or an electrolyte abnormality or change in glucose 
metabolism. One subject had borderline baseline thrombocytopenia and no further hematologic 
changes were noted. There were no changes in vital signs. One subject had borderline QT 
prolongation at baseline. No subject had QTc interval change compared to baseline. There were 
also no changes in viral load or CD4 parameters. 

Reviewer’s Comments 
Rifamycins predictably result in discoloration of body secretions, which was noted in these PK 
studies, but was not reported in main Study 26 or the pediatric or HIV substudy. The reasons for 
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HIV positive 3/95 (3.2%) 1/105 (1.0%) 
HIV negative 20/1760 (1.1%) 16/1775 (0.9%) 
HIV unknown 17/1904 (0.9%) 14/2160 (0.6%) 

Reviewer’s Comments 
Two deaths occurred in the pediatric substudy, both in children enrolled in the main study. No 
deaths occurred in the extension phase. Both deaths were in the 9INH arm, one occurred during 
the treatment period and one occurred during the follow up period. The first death was a 16 year 
old HIV negative female Asian Pacific Islander enrolled in Canada who received 195 doses of 
INH. She was found dead in her bedroom on Study Day 201. An autopsy was performed and 
cause of death reported as “malignant arrhythmia”. She was on iron and pyridoxine but no 
other medications at time of death. The death was judged not drug related. There is not enough 
information regarding the autopsy findings for me to judge relatedness. The second death was a 
16 year old HIV negative Hispanic male who completed 218 INH doses. On Study Day 901, 
approximately 94 weeks after last dose of study medication, he died as a result of multiple 
gunshot wounds. I agree that this death was not drug related. 

In the HIV substudy, three of the five subjects who died in the 9INH arm were enrolled in the 
main study. One subject died during the treatment period or within 60 days of the last dose. This 
subject was a 36 year old man with history of hepatitis B infection and liver cirrhosis. He 
received 130 doses of INH and died on study day 131. An autopsy was performed and the cause 
of death was classified as chronic liver disease. The death was judged not to be drug related. 
Four subjects died during the 33 months follow up period. Causes of death included 
hypertension, AIDS dementia, septic shock with pneumonia and metastatic cervical cancer. 
One of the six subjects who died in the 3RPT/INH arm was enrolled in the main study. All six 
subjects died during the 33 months follow up period. Causes of death included AIDS, 
complicated sickle cell disease, septic shock with pneumonia, AIDS with non-Hodgkin’s 
lymphoma, intentional injuries and unknown. 

Narratives were reviewed. I agree that none of the deaths are related to study regimen. Review 
of the labs of the HIV infected patient in the INH arm who died during therapy and whose death 
was indicated as chronic liver disease does not reveal evidence of superimposed hepatic injury. 
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Cerebrovascular accident 0 2 (0.05%) 
GI hemorrhage 0 2 (0.05%) 

Seven subjects in the 9INH arm had nine SAEs assessed as treatment related:  depression 
(suicidal), dizziness, headache, hepatotoxicity (3 subjects), hypersensitivity and vomiting (2 
subjects). 

Fourteen subjects in the 3RPT/INH arm had 26 SAEs assessed as treatment-related: abdominal 
pain, chills, chocking, diarrhea, drug hypersensitivity, gout, hematemesis, hepatotoxicity, 
hypotension, migraine, ocular hyperemia, pain, palpitations, pancreatitis (2 subjects), pneumonia, 
pyrexia (2 subjects), rash, syncope (2 subjects), thalamic infarct, vomiting (2 subjects). Ten were 
hypersensitivity reactions.  

Reviewer’s Comments 
Differences in coding mainly pertaining to hypersensitivity reactions resulted in differences 
detailed in the above tables. 

A higher proportion of subjects in the 9INH arm experienced a serious AE, likely reflecting the 
longer duration of treatment. The main SAEs in the 3RPT/INH arm were hypersensitivity 
reactions and hepatitis. The main SAE in the 9INH arm was hepatitis, which was more frequent 
than in the 3RPT/INH arm. Depression was reported in a higher proportion of 9INH subjects. 
Although depression has been reported in association with INH, the drug historically ushered 
the era of antidepressant therapies when it was observed to be associated with euphoria in TB 
patients. 
The narratives for SAEs were reviewed. I agree with causality attribution regarding 
hepatotoxicity and hypersensitivity reaction symptoms. Symptoms of hypersensitivity reaction in 
subjects exposed to rifapentine included red eyes, palpitations, diarrhea, vomiting, headache, 
hypotension, rigors, body aches, fatigue, stomach pain, fever, chills, flushing, rash, myalgia, 
arthralgia, cough, difficulty breathing, syncope, worsening anemia, thrombocytopenia and 
neutropenia. 

In the pediatric substudy, seven subjects had a serious AE, all in the 9INH arm: ankle fracture, 
bronchial hyperreactivity, death, depression, Kawasaki disease, status asthmaticus and vomiting. 
None of the SAEs were judged as treatment related. Narratives for SAEs were reviewed. I agree 
that none are likely to be drug related. There were no SAEs in the 3RPT/INH arm. 

In the HIV substudy, twenty one subjects in the 9INH arm experienced at least one SAE: anemia 
(2), CHF (1), abdominal pain (2), hepatotoxicity (2), wound infection (1), cellulitis (1), ankle 
fracture (1), drug overdose (1), suicidal ideation (1), suicide attempt (2), hernia repair (1), 
appendectomy (1), hypertensive crisis (1), myocardial infarction (1), deep vein thrombosis (1), 
rectal hemorrhage (1) and syncope (1). All were judged as unrelated to drug except for the two 
subjects with hepatotoxicity. 
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Table 55: Treatment Discontinuation Due to AE Occurring in ≥5 Subjects – TBTC 26 Main 
– Applicant Data 

MedDRA v. 14.0 
System Organ Class 
Preferred Term 

9INH 
N = 3759 

3RPT/INH 
N = 4040 

D/C treatment due to AE 223 (5.9%) 272 (6.7%) 
Eye Disorders 0 9 (0.2%) 

Ocular hyperemia 0 9 (0.2%) 
Gastrointestinal Disorders 11 (0.3%) 63 (1.6%) 

Diarrhea 
Nausea 
Vomiting 

2 (0.05%) 
11 (0.25%) 
4 (0.1%) 

6 (0.15%) 
20 (0.4%) 
28 (0.7%) 

General Disorders 25 (0.6%) 107 (2.6%) 
Asthenia 
Chills 
Fatigue 
Flu-like illness 
Pyrexia 

0 
2 (0.05%) 
15 (0.4%) 

0 
3 (0.1%) 

10 (0.25%) 
17 (0.4%) 
24 (0.6%) 
25 (0.6%) 
30 (0.7%) 

Hepatobiliary Disorders 80 (2.1%) 13 (0.3%) 
Hepatotoxicity 79 (2.1%) 12 (0.3%) 

Immune System Disorders 2 (0.05%) 19 (0.5%) 
Hypersensitivity 
Drug Hypersensitivity 

2 (0.05%) 
0 

15 (0.4%) 
4 (0.1%) 

Injury/Poisoning 48 (1.2%) 97 (2.4%) 
Toxicity to various agents 46 (1.2%) 97 (2.4%) 

Musculoskeletal Disorders 12 (0.3%) 28 (%) 
Arthralgia 
Myalgia 

4 (0.1%) 
2 (0.05%) 

8 (0.2%) 
17 (0.4%) 

Nervous System Disorders 19 (0.5%) 37 (0.9%) 
Headache 14 (0.4%) 39 (1.0%) 

Pregnancy/Puerperium/Perinatal 46 (1.2%) 24 (0.6%) 
Pregnancy 45 (1.2%) 24 (0.6%) 

Respiratory Disorders 7 (0.2%) 12 (0.3%) 
Dyspnea 4 (0.1%) 10 (0.25%) 

Skin and SC Disorders 31 (0.8%) 52 (1.2%) 
Rash (any) 
Urticaria 

22 (0.5%) 
4 (0.1%) 

31 (0.7%) 
11 (0.3%) 

Vascular Disorders 11 (0.25%) 30 (0.7%) 
Dizziness 8 (0.1%) 20 (0.5%) 
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Flushing 0 4 (0.1%) 

Table 56: Treatment Discontinuation Due to Treatment Related AE Occurring in ≥5 
Subjects – TBTC 26 Main - Legacy 

9INH 
N = 3759 

3RPT/INH 
N = 4040 

D/C due to treatment related AE 142 (3.8%) 196 (4.9%) 
Hepatobiliary Disorders 

Hepatitis 76 (2.0%) 12 (0.3%) 
Immune Disorders 

Hypersensitivity 15 (0.4%) 120 (3.0%) 
Skin Disorders 

Skin Reactions 13 (0.3%) 18 (0.45%) 

Reviewer’s Comments 
In the main study, adverse reactions leading to drug discontinuation were mainly related to 
pregnancy, and to hepatitis/hepatotoxicity in the 9INH arm and to symptoms of 
hypersensitivity/flu-like reaction in the 3RPT/INH arm.  Of note, pregnancy prevention was not 
required in the protocol. 

Treatment related AEs leading to drug discontinuation were mainly hepatotoxicity in the 9INH 
arm and hypersensitivity in the 3RPT/INH arm. A significantly higher proportion of subjects 
discontinued treatment due to treatment related AEs in the 3RPT/INH arm despite the shorter 
duration of treatment. The severity grade of the AEs that led to treatment discontinuation was 
similar in the two treatment arms (see secondary endpoints, efficacy section). A possible 
explanation could be the fact that hypersensitivity is a clinical syndrome with symptoms that 
manifest 2-4 hours after drug ingestion, whereas hepatotoxicity may be asymptomatic and 
detected on laboratory examination done monthly. A physician may be more likely to withdraw 
the drug for a clinical symptomatic reaction. 

In the pediatric substudy, seven subjects in the 9INH arm discontinued treatment due to an AE: 
asthenia (1), pregnancy (3), rash (2) and Kawasaki disease (1). The AEs that led to 
discontinuation were judged treatment related in 3 subjects: asthenia (1), rash (2). 
Nine subjects in the 3RPT/INH arm discontinued treatment due to an AE: flu-like illness (2), 
fatigue (1), drug intolerance (1), drug toxicity (2), decreased appetite (1), rash (1) and urticaria 
(1). The AEs that led to drug discontinuation were judged as treatment related in 8 subjects: flu-
like illness (2), rash (1), urticaria (1), fatigue (1), vomiting (1), drug intolerance (1) and lip 
blisters (1). Four of the eight subjects in the 3RPT/INH arm were coded as hypersensitivity 
reaction in the legacy dataset. 
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Diarrhea 
Nausea 
Vomiting 

4 (0.1%) 
12 (0.3%) 
10 (0.3%) 

12 (0.3%) 
26 (0.6%) 
34 (0.8%) 

General Disorders 42 (1.1%) 147 (3.6%) 
Asthenia 
Chills 
Fatigue 
Flu-like illness 
Pyrexia 

1 (0.02%) 
2 (0.05%) 
16 (0.4%) 
3 (0.1%) 
4 (0.1%) 

15 (0.4%) 
18 (0.45%) 
28 (0.7%) 
45 (1.1%) 
37 (0.9%) 

Hepatobiliary Disorders 119 (3.2%) 30 (0.7%) 
Hepatotoxicity 113 (3.0%) 24 (0.6%) 

Immune System Disorders 6 (0.15%) 26 (0.6%) 
Hypersensitivity 
Drug hypersensitivity 

3 (0.1%) 
0 

19 (0.5%) 
4 (0.1%) 

Injury/Poisoning 160 (4.3%) 300 (7.4%) 
Incorrect dose 
Toxicity to various agents 

26 (0.7%) 
85 (2.3%) 

15 (0.4%) 
258 (6.3%) 

Musculoskeletal Disorders 51 (1.3%) 58 (1.4%) 
Arthralgia 
Myalgia 

4 (0.1%) 
2 (0.05%) 

12 (0.3%) 
24 (0.6%) 

Nervous System Disorders 45 (1.2%) 86 (2.1%) 
Headache 22 (0.6%) 62 (1.5%) 

Pregnancy/Puerperium/Perinatal 72 (1.9%) 45 (1.1%) 
Pregnancy 71 (1.9%) 45 (1.1%) 

Respiratory Disorders 113 (3.0%) 65 (1.6%) 
Bronchitis 
Dyspnea 

20 (0.5%) 
8 (0.2%) 

5 (0.1%) 
13 (0.3%) 

Skin and SC Disorders 72 (1.9%) 90 (2.2%) 
Rash 
Rash macular 
Rash pruritic 
Rash generalized 
Urticaria 

18 (0.5%) 
1 (0.02%) 
13 (0.3%) 

0 
6 (0.15%) 

24 (0.6%) 
2 (0.05%) 
16 (0.4%) 
2 (0.05%) 
14 (0.4%) 

Vascular Disorders 46 (1.2%) 66 (1.6%) 
Dizziness 11 (0.3%) 30 (0.8%) 

Reviewer’s Comments 
Differences in coding resulted in different frequency of AE codes in several organ systems. A 
significantly higher proportion of subjects in the 9INH arm had a hepatic AE, while a 
significantly higher proportion of subjects in the 3RPT/INH arm experienced a pre-defined 
syndrome of hypersensitivity reaction. The latter is manifested with a higher proportion of 
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Injury/Poisoning 85 (2.3%) 258 (6.3%) 
Toxicity to various agents 85 (2.3%) 258 (6.3%) 

Musculoskeletal Disorders 13 (0.3%) 35 (0.9%) 
Arthralgia 
Myalgia 

4 (0.1%) 
2 (0.05%) 

9 (0.2%) 
23 (0.6%) 

Nervous System Disorders 32 (0.85%) 62 (1.5%) 
Headache 17 (0.5%) 50 (1.2%) 

Skin/SC Tissue Disorders 38 (1.0%) 70 (1.7%) 
Rash 
Rash macular 
Rash pruritic 
Urticaria 

15 (0.4%) 
1 (0.02%) 
9 (0.24%) 
4 (0.1%) 

24 (0.6%) 
1 (0.02%) 
14 (0.4%) 
13 (0.4%) 

Vascular Disorders 9 (0.2%) 35 (0.9%) 
Dizziness 9 (0.2%) 30 (0.8%) 

Reviewer’s Comments 
A significantly higher percentage of subjects developed treatment related hepatitis in the 9INH 
arm while a significantly higher percentage of 3RPT/INH recipients developed treatment related 
hypersensitivity reaction. 
Treatment related AEs that led to treatment discontinuation were detailed under the 
Discontinuations section 7.3.3. These were mainly hepatitis in the 9INH arm and symptoms of 
hypersensitivity in the 3RPT/INH arm. 

In the pediatric substudy, the applicant dataset indicated that six (1.2%) subjects in the 9INH arm
 
had AEs that were considered to be treatment related: adenopathy (2), hepatomegaly (1), rash 

(2), asthenia (1) and dysuria (1).  Fifteen (2.8%) subjects in the 3RPT arm had AEs that were 

considered treatment related: drug intolerance, dyspnea, fatigue, headache, flu-like illness, lip
 
blister, nausea, neutropenia, rash, toxicity to various agents, urticaria and vomiting. 


In the legacy dataset, three 9INH subjects and eight 3RPT/INH subjects had an AE that was
 
definitely, probably or possibly treatment related: adenopathy (2) and hepatomegaly in the 9INH
 
arm and hypersensitivity (7), and flu-like illness with neutropenia (1).
 

In the HIV substudy, twenty one 9INH (11.3%) subjects experienced an AE that was judged to
 
be drug related: hepatotoxicity (12), drug toxicity (1), gastritis (5), dyspepsia (1), dermatitis (1), 

and anemia (1).
 
Fifteen 3RPT/INH subjects (7.2%) experienced an AE that was judged to be drug related:
 
hepatotoxicity (3), drug toxicity (2), increased ALT (1), confusion (1), depression (1), dyspepsia
 
(1), gastrointestinal infection (1), gout (1), myositis (1), nausea (1), pyrexia (1) and rash (1). In 

one subject, the drug toxicity was a hypersensitivity reaction manifesting as cough, chills and 

headache.
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25-<50 (3-5 doses) 
50-<75 (6-8 doses) 
≥ 75% (≥9 doses) 

9/255 (3.5%) 
5/143 (3.5%) 
9/3467 (0.3%) 

HIV positive 
HIV negative 
HIV unknown 

6/95 (6.3%) 
52/1760 (3.0%) 
55/1904 (2.9%) 

3/105 (2.9%) 
12/1775 (0.7%) 
9/2160 (0.4%) 

HCV positive 
HCV negative 
HCV unknown 

13/93 (14.0%) 
99/3631 (2.7%) 

1/35 (2.8%) 

4/95 (4.2%) 
20/1775 (1.1%) 

0/2160 
HBV positive 
Negative 
Unknown 

7/59 (11.9%) 
105/3661 (2.9%) 

1/39 (2.6%) 

0/40 
24/3955 (0.6% 

0/45 
History of ETOH 
No 
Unknown 

66/1879 (3.5%) 
47/1876 (2.5%) 

0/4 

16/1945 (0.8%) 
8/2091 (0.4%) 

0/4 
USA/Canada 
Brazil/Spain 

106/3344 (3.2%) 
7/415 (1.7%) 

23/3570 (0.6%) 
1/470 (0.2%) 

Study site 
12 1/13 (7.7%) 0/20 
13 5/176 (2.8%) 0/177 
14 5/115 (4.3%) 2/103 (1.9%) 
15 2/66 (3.0%) 1/58 (1.7%) 
16 1/120 (0.8%) 1/180 (0.6%) 
17 3/152 (2.0%) 1/201 (0.5%) 
20 19/685 (2.8%) 5/688 (0.7%) 
21 5/39 (12.8%) 2/48 (4.2%) 
22 7/163 (4.3%) 3/169 (1.8%) 
23 5/86 (5.8%) 0/89 
24 5/152 (3.3%) 0/190 
25 10/140 (7.1%) 0/136 
26 5/92 (5.4%) 2/156 (1.3%) 
27 2/53 (3.8%) 0/63 
28 0/115 0/100 
29 1/315 (0.3%) 0/323 
31 6/100 (6.0%) 1/147 (0.7%) 
40 6/305 (2.0%) 0/329 
53 2/22 (9.1%) 1/23 (4.3%) 
54 5/99 (5.0%) 0/96 
58 0/58 0/55 
59 3/74 (4.0%) 1/100 (1.0%) 
61 0/64 1/55 (1.8%) 
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HIV infected 
HIV negative 
HIV unknown 

0/95 
11/1760 (0.6%) 
7/1904 (0.4%) 

1/105 (1.0%) 
86/1775 (4.8%) 
74/2160 (3.4%) 

White 
Black 
Asian 
American Indian 
Other 

10/2184 (0.5%) 
3/935 (0.3%) 
5/489 (1.0%) 

0/33 
0/118 

105/2343 (4.5%) 
23/981 (2.3%) 
23/493 (4.7%) 
6/83 (7.2%) 
4/140 (2.9%) 

Doses taken 
<25% (68 doses) 
25-<50 (69-134 doses) 
50-<75 (135-203 doses) 
≥ 75% (≥204 doses) 

14/407 (3.4%) 
3/232 (0.9%) 

0/213 
1/2907 (0.03%) 

Doses taken 
<25% (<3 doses) 
25-<50 (3-5 doses) 
50-<75 (6-8 doses) 
≥ 75% (≥9 doses) 

22/175 (12.6%) 
79/255 (31.0%) 
33/143 (23.1%) 
27/3467 (0.8%) 

US/Canada 
Brazil/Spain 

16/3344 (0.5%) 
2/415 (0.5%) 

153/3570 (4.3%) 
8/470 (1.7%) 

Study site 
12 0/13 0/20 
13 0/176 0/177 
14 0/115 1/103 (1.0%) 
15 0/66 0/58 
16 0/120 0/180 
17 0/152 2/201 (0.5%) 
20 6/685 (0.9%) 27/688 (3.9%) 
21 1/39 (2.6%) 8/48 (16.7%) 
22 2/163 (1.2%) 9/169 (5.3%) 
23 0/86 2/89 (2.2%) 
24 2/152 (1.3%) 4/190 (2.1%) 
25 0/140 9/136 (6.6%) 
26 2/92 (2.2%) 19/156 (12.2%) 
27 0/53 7/63 (11.1%) 
28 2/115 (0.2%) 0/100 
29 1/315 (0.3%) 9/323 (2.8%) 
31 1/100 (1.0%) 1/147 (0.7%) 
40 0/305 9/329 (2.7%) 
53 0/22 4/23 (17.4%) 
54 0/99 8/96 (8.3%) 
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58 0/58 2/55 (3.6%) 
59 0/74 6/100 (6.0%) 
61 0/64 3/55 (5.5%) 
62 0/32 1/28 (3.6%) 
63 1/253 (0.4%) 18/250 (7.2%) 
66 0/82 2/74 (2.7%) 
70 0/188 10/181 (5.5%) 

Reviewer’s Comments 
Rifamycin hypersensitivity reaction/flu-like syndrome occurred more frequently in women, HIV 
negative (or unknown) subjects and adults. No cases were reported in children 2-11 years of age 
and only one case occurred in HIV infected individuals. The median dose received prior to onset 
of symptoms was 4. Rates of rifamycin hypersensitivity varied considerably between study sites, 
and were reported more frequently in the US/Canada than in Brazil/Spain. 

There was no definition for INH hypersensitivity. In general, INH hypersensitivity may manifest 
with fever, skin eruptions, lymphadenopathy and vasculitis. The symptoms coded as INH 
hypersensitivity included a combination of fever, rash, diarrhea, fatigue, chills and body aches. 
These reactions occurred predominantly in women, adults and HIV negative individuals. 

7.4 Supportive Safety Results 

7.4.1 Common Adverse Events 

Please refer to section 7.3.4. 

7.4.2 Laboratory Findings 

Serum laboratory tests were performed at baseline within 60 days of enrollment for the first 322 
subjects randomized to each treatment arm, and on HIV-infected subjects and subjects with 
known liver disease or at risk for liver disease (self-reported alcohol abuse, injection drug use, 
viral hepatitis, cirrhosis, or women <3 months postpartum) . Tests included AST, ALT, total 
bilirubin, alkaline phosphatase, creatinine, hematocrit, hemoglobin, and CBC with platelets. If 
elevated at baseline, AST was repeated in a month. 

The tabulations of elevated lab values were derived from the lb dataset. 
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The 54 solicited reports were received from study investigators and included 8 non-serious and 
46 serious events, including 12 with fatal outcomes. None of the deaths were assessed by the 
investigators as related to RPT. Serious AEs mainly pertained to liver injury/hepatotoxicity (9) 
and hypersensitivity reaction (3). Narratives for the deaths were reviewed. I agree that none was 
likely to be drug related. 

Fourteen (14) cases of pregnancy occurring during rifapentine intake were reported to Sanofi as 
of December 1, 2013. Four (4/14, 29%) had first-trimester spontaneous abortion. Six healthy 
babies were born with no reported malformations. 

The applicant also conducted a literature search up to December 1, 2013 using Embase database, 
the terms Priftin, M000473, adverse events, adverse reactions, side effects, tolerance, and 
tolerability, and the subsearch terms drug-drug interactions, hypersensitivity and hepatotoxicity. 
The search did not yield results that would require labeling changes pertaining to hepatotoxicity. 
There were reports of hypersensitivity reactions associated with intermittent exposure or with 
high doses of other rifamycins, thought to be immunologic in origin. These reactions included 
thrombocytopenia, hemolytic anemia, renal tubular necrosis, interstitial nephritis, and flu-like 
syndrome. There were no reports of hypersensitivity reactions specifically associated with 
rifapentine. 

Reviewer’s Comment 
Priftin labeling contraindicates administration in patients with a history of hypersensitivity but 
does not describe signs or symptoms associated with such a reaction. Hypersensitivity is 
included in the Warnings section. 

(b) (4)

A Web of Science search was performed on August 13, 2014 using the term rifapentine. Limiting 
the search to articles published since1998 (the year rifapentine was approved) yielded 256 
publications. One publication described a trial of escalating rifapentine doses in healthy 
volunteers13. This publication reported grade 3 ALT/AST elevations without increase in bilirubin 
or symptoms in one subject and grade 3 lymphopenia associated with fever, dizziness and 
elevated liver enzymes in another subject who received 15 mg/kg RPT. There were no other 
reports specifically reporting hypersensitivity reaction to rifapentine. 

The clinical review of the NDA efficacy supplement for Priftin in the treatment of TB submitted 
in July 2007 and approved in May 2008 that reported the results of TBTC Study 22 did not 
report hypersensitivity reaction or flu-like illness although the study had pre-specified flu-like 
illness as an AE of interest. Rifapentine dose was 600 mg once weekly in combination with INH 
300 mg daily. 

13 Dooley K, Bliven-Sizemore E, et al. Safety and PK of escalating daily doses of the antituberculous drug 
rifapentine in healthy volunteers. http://www.nature.com/doifinder/doi:10.1038/clpt.2011.323 
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The annual reports submitted to the Priftin NDA did not specifically report hypersensitivity 
reactions, and did not report drug reactions or rash. 

A Phase 1 clinical protocol to evaluate the PK of several doses of rifapentine in healthy subjects 
conducted under IND 114,790 reported that the study was closed prematurely due to safety 
concerns:  3/44 subjects experienced drug reaction with eosinophilia syndrome (DRESS), two 
additional subjects experienced hypersensitivity, and one subject each experienced elevation in 
ALT and low neutrophil count. The FDA’s Office of Surveillance and Epidemiology performed a 
crude FAERS search for reports of DRESS and/or eosinophilia associated with rifapentine 
exposure and found no reports. The safety findings were later updated to reclassify DRESS 
events as hypersensitivity reactions. 

The higher incidence of hypersensitivity reactions noted in Study 26 and the study conducted in 
healthy subjects may be related to the higher doses used (900 mg weekly in Study 26 and 10-15 
mg/kg/day in the Phase 1 PK study). 
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9 Appendices 

9.1 Labeling Recommendations 

Priftin approved labeling will be changed to PLR format. Labeling updates will be made to the 
following sections: 
Indications and Usage: add the indication of treatment of LTBI 
Warnings and Precautions: Add risk of hypersensitivity reactions, re-arrange order of warnings 
as follows: hepatotoxicity, hypersensitivity, (b) (4)  drug-drug interactions, discoloration of 
body fluids, Clostridium difficile associated diarrhea and porphyria. 
Adverse Reactions: add the ARs noted in TBTC Study 26. 
Drug-Drug Interactions: Add information regarding interaction of rifapentine and isoniazid, and 

(b) (4)rifapentine and . 
Pregnancy: add a risk summary and information regarding spontaneous abortions noted in TBTC 
Study 26, post-marketing experience and Martinson study. 
Pediatrics: Add Information regarding PK studies in children. 
Clinical Pharmacology: Update mechanism of action, microbiology and PK sections. 
Clinical Studies: Add description of TBTC Study 26 and the pediatric and HIV substudies. 

9.2 Advisory Committee Meeting 

No advisory committee meeting was held. 

9.3 Clinical Investigator Financial Disclosure Review Template 

Application Number:  21024 S011 
Submission Date(s): May 30, 2014 
Applicant:  Sanofi-Aventis USA 
Product:  Priftin® (rifapentine) 150 mg oral tablets 

Reviewer:  Hala Shamsuddin MD 
Date of Review:  June 18, 2014 
Covered Clinical Study: TBTC Study 26 

Was a list of clinical investigators provided:  Please see Reviewer’s Comments 

Total number of investigators identified: >600 
Number of investigators who are sponsor employees (including both full-time and part-time 
employees):  0 
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Number of investigators with disclosable financial interests/arrangements (Form FDA 3455): 
Not Provided 
If there are investigators with disclosable financial interests/arrangements, identify the 
number of investigators with interests/arrangements in each category (as defined in 21 CFR 
54.2(a), (b), (c) and (f)): 
Compensation to the investigator for conducting the study where the value could be 
influenced by the outcome of the study: NA 
Significant payments of other sorts:  NA 
Proprietary interest in the product tested held by investigator:  NA 
Significant equity interest held by investigator in sponsor of covered study: NA 
Is an attachment provided with details of the 
disclosable financial interests/arrangements:  Please see reviewer’s comments 
Is a description of the steps taken to minimize 
potential bias provided: 

Please see reviewer’s Comments 

Number of investigators with certification of due diligence (Form FDA 3454, box 3) 0 
Is an attachment provided with the reason: See Reviewer’s Comments 

Reviewer’s Comments 
TBTC study 26 was a randomized open-label study comparing the effectiveness of 9 month of 
daily isoniazid to 3 months of weekly isoniazid plus rifapentine in the treatment of latent TB 
infection. The study was sponsored and conducted by the CDC at 28 study sites, 26 in the US and 
Canada and one site each in Brazil and Spain. 

The study was not initially intended to be a registrational study and was not planned with the 
expectation that it would be used to support seeking a new indication or a change in Priftin 
labeling. At the request of Sanofi, the CDC solicited financial disclosure forms from the study 
investigators and sub-investigators after the study was concluded. Only 105 forms out of 600 
individuals named on the FDA 1572 form (approximately 18%) were returned; none of the 
returned forms reported financial interests. The returned financial disclosure forms are currently 
held by the CDC and were not released to Sanofi at the advice of legal counsel, but the CDC will 
release the forms directly to the FDA if asked. A letter from the CDC was included in the 
submission attesting to the above, and stating that Sanofi’s role in Study 26 was limited to 
providing rifapentine for the trial free of charge. 

Sanofi informed the FDA during the pre-NDA meeting that there would be no financial 
disclosure form submitted. Sanofi included an attestation that they were not involved in the 
planning or conduct of TBTC Study 26, that they are unaware of any particular financial 
arrangements between the CDC and TBTC Study 26 investigators, and that the investigators 
were not compensated by Sanofi for any activities related to the conduct of Study 26. 
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The CDC attests that the applicant was not involved in the design or conduct of the study and 
was not involved in the original data analysis. The applicant has adequately disclosed financial 
arrangement with the CDC and the study investigators and has pursued acceptable due diligence 
in obtaining financial arrangement records. 
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